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(54) AUGNING METHOD FOR SUBSTRATE 

(57)Abstract: 

PURPOSE: To approximate the measurement accuracy 
of the center position of a mark to the superposition 
accuracy at the time of manufacturing an actual device 
by using the up^slope position and down-slope position 
of a bottom part in a mark signal waveform properly and 
distinctively. 

CONSTITUTION: At one bottom waveform part, a 
scanning position P1 where a slice level 81 for dividing 
the part between the peak value of the shoulder part of 
the down-slope part DSLl and the bottom level BT1 at 
a specific ratio matches the slope part DSLl and a 
scanning position P2 where a slice level S2 for dividing 
the part between the peak part of the shoulder part of 
the up-slope part USL1 and the bottom level BT1 at a 
specific ratio matches the slope part USLl are found. 
Similarly, a position P2 found from the other bottom 
waveform part BW2 and a position P4 found from the up 
slope part USL2 are determined. Then the center 
position Pm of the mark MK is found basically according 
to one of three equations. 



P i« - P 2 - p 3 J. ^ 2 

H ni - i? \ -^^2 - p 7i ^ y\ 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 



http://www1 D.ipdI.ncipi.go jp/PAl /result/detail/main/wAAAkDaqPQDA404065603... 2006/06/26 



Searching PAJ 2/2 ^— 

decision of rejection] 
[Date of extinction of right] 



http://wwwl 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAkDaqPQDA404065603... 2006/06/26 



©Int. CI.* 

G 01 B 11/00 
H 01 L 21/027 



#I^^#(A) ^4- 65603 

]tI^M#^ ¥^4^(1992) 3^ 2 B 

7625~2F 

7352-4M H 01 L 21/30 3 1 1 B 

7352-4M 3 1 1 M 

m^m<D^ i (^26^) 



®ft m A 



®n SI ¥^2-178228 

©th Ig ¥2(1990)7^5 8 

« ^ tt ^ =1 > mmffi^-ftBEA^^^f^STB 2»3^ 



file!: nc^fjSB7t«^^*|lif2«m5fe^fl^^lE^S 



mi SS 2 o ® as iB O fid i ^ flu © ^ I c ^ 2£ t* 
HulE^ 1 z?iSXS, ^2R^^Xfl. sc;s3^ 

3. m^toumzvii^R 



-13- 



> X ^ ^ L r 3t « di -r ^ d< - US w T' * -a o 

Miii^^ Ct'i^3 >1=-^C C D) "Cffi^LT. ^ 
OC) il « It ^ ^ 5F'J ffl S :^ ^ <b * o 

WM^i tmm^t^&^^^^S (i^T. E 1 e c 
trical-Optical Scanner 
= E. O. Stt-T'S) -efe^i LT^;t^»o 

T. -^-^^^aiS^r^^ib-^-^^^i: LTtiv USP. 
4. 655, 598. USP. 4. 677, 30 
l.USP. 4, 7 0 2. 6 0 6 ^JCM^^nfc 



3$Rn^4-G5G03 (2) 

— 5c 3t 3i fcf - ^ it ta H T ^ - ^ a It 
te-r-S^^r^i LTlis U S p. 4. 3 9 0 . 2 7 

o.usp. 4, 566. 79 sa^icMJF^n/t 

X. «lfeP?^OE. O. SiLTti. USP. 
4. 40 2, 596. USP. 4. 679, 94 
2. USP. 4 , 8 6 0 . 3 7 4 ^ICM^^n/i 

^ 1^ ^ L r C7 :t / N - ^ «^ dJ -r -5 T 

COJ; 9 JCmfeB^H^jt (Xtif-A) ^fig-Pi. 



^r^x/x-C'ii, ji-St*:? X /^^ffilw 0 . 5x£ni— 2 

«Ri^ii»«;?sc:oE. o. ^t^mm^^'^u^t 

>7 :/:^^*>t»flPO. 3 0 0 n 



P5:fir»w^2E-r-5 ;^ o -y^ftji^«^ii:«-5UT v- 
■"^IZ^J^Xg. m2z^^XS. ^3z^^X^<D 
^ > hlfiSCJcd:T««-riXSi^:IS:J^-5Jc 

>XD-rai5D S L 2 .-f: h A L/'<;UB T 2 

*^^»ii^±;&<-5r :/XD-:/giJu S L 2 i-s-w 

E 2©^**cjrtfE;LfciHhA&JggB$^BW 1, B 
W20XD-r»DS L 1. USLi. DSL2. 
US L 2*ai«d^|C<5gffl-rSC:<*:T-^-^^MK<?5 

its:^ioi*cM-r ^)>/i:^{j5:s^&i^^-r -Set 9 *c l/c^ 

XD-:raJi«T rxo- >ra5U S L 1 

vxD-'i/s^D s L 2r**?. nfflo-^iQE-rsx 

BWlT> jJ^*:? >XD-yS5D S L \0^m(OUirf 
Ob'-i^Mt^Kh AU'</l/B T 1 iora^MSO 

s 1 iXD-rgjD s L 1 i:*<— ffc-r-sj^iEfais 



?Srt3¥ 4-65603 (3) 

l^ 2 Sr (B) -7-^MKOg|JgOi-y i> E 
1. E 2 ^rfitWSflin^itS^ICT&oT^-^MK 

^MKO^JgOJi-y i?E I . E 2 ©tiST^/J^ii 
5« 45 hi*»}|^«3*BWl i:BW2©[ffl©«!cJKU' 

(C) « 2 OtD;h- h Azg£j^g55^BW 1 , 

BW2 ^fi:;*:LT^L/r to-e, h Azsftjss^ 
BW 1 tt, ^^36<ji^T-ratconT. ^: h A u-c 

VWB T I tTSSiJCt^'J' VXD-:/S5D S L 1 
;K h Al/'</l/BT 1 ;&;'ii>a:^±*<5Ty yx 



ltT5^ffJ-^-SX5'1'XU^;l'S 2 i XP-rgRU 
S L 1 S^S(ailP 2 ^3^J6^o 

|5l«icftij:^©4-: h AzgtJl^Si5 5j BW2 (citLTL. 

^rr> VXD --r^b SLZ^x^-rxu'^yuss 
■eittftLT^a6fc(iSP 3 t , 7y:/xu-VefJ 
USL2^X5-<XU'</I.S4 ThfctS LTJj£a6/; 
ttS P 4 (h^Z^^t-So 

?*-dTx v-^^MKO^'^il^ffigPm^O^diti. 

Pm = (P2+P3) / 2 -{l) 

Pm=(Pl+P4)/2 -12) 

Pin= (P1+P2+P3+P45 / 4 -13) 
^(i)iirtXD-:/2^^S?£, St(2)i4nxo -:rg^3£ 
ii. LTSC(3)t4^Xo-r^SS©S*^T'*) 
*p 



:/r > K f~ hi*r^S?-r^ x-r- s T±c 

Vh-r-^'RMl. RM 2 * Uf^ ^ ;l/T 5 > > 
hffi»fitRA.Sl, R A S 2 <cJttT&Sx^J61^ 

BOX h y - h 5 ^ >;fg^^i^rt«^ti. :^^-r • y< 

/U) :^^07^^ y > mSS^D A SI. DAS 



?f nn¥4-85G03 (4) 

2, DAS3, D A S 4 ICi:->T|fta5$nSo 

>XP LOTSUigiat-ES^^^ = ^ - 1 0 ^ ^ 
IJjUyXl 2. t'-A;^y»;->^l 4x 
XI 6. ft'fftf&^Kl 8^.»«^>X2 0. 
CCD 2»:5c«St«^2 2 lcJ:or«fiSc$nSp 

>x>-9--U>X2 6. P.a^^S^ISO 2 8 . U> 

1 8 C C D 2 2 <*: Haflt^ U > 

X2 0 icKUT5lt(9:t^ES^n5, 



y<- 2 4 (o^ih^mit 2 ik^m^t LT. 

>XI 2iU>X^30 <t(DPa1<^)^M (P;8nt5!!5 

B^^fT-5o MtC?^Sf^*9 2 8 UMm U>X \ 2 t 
u>X^ 3 0 <i:C^>^5Jc^JcJ;^T'i? x^NWi^iS: 
iC^CoTfc*). ^SSJO 2 8 OT'«-^ + 
x^NWi^SlCtf r,rfcO. ^l^gtO 2 8 <0T'< 
x/NW±(ctftfiJ$n'5 C (hIcttSo * 

>X 1 6 . Sl^ffl U>X2 0O^^lc5rtLTfer^ 
Sv- F M*<Sftl^ t»n. x^vT5 -<y > h-b 

>if-rtcDmei^ I 8±<z>m«v-^o':; x'nw 

>h-e-^RMI. RM2*5lMi^^^-/>'-f« 



3 m'Sr^MLX. ^ 1 S14»<?5C C D 2 2 
^, <0 f f= 3|- {f # o fii a 0 » o ^ T S£ i • 

c c D 2 2 2 i^t:5ulS^5^^T-*> > 7K¥^ic:^ 

tm}<. T^n^mo c CD 2 2 TU. ^ x^^w± 
*-c. c c D 2 2 ;^l^^>^i7K¥I^w^i^^:^iS^^ 
A c c^ofjiasiHia 4 0 ^-frLrri- a ^-r 

i^^Jl^^^^ (ADC) 4 2(C^lt>n*o — 
CCD2 2i^ii^D t'-r^rfs^Ci. Is] JW ft ^ ^ IH 0 

□ V m^m^m^^v9^\m^^ A 4 iciii 

^»nSo c:OSiI®@»4 4 l±C CD 2 2<0;k5;^l^ 



-16- 



#SCL(i. C C D 2 20«Slfl<J3t«;&< 1 7 l/- 

ADC 4 2 oai:^'r-4'*IBf8-r«fc«>0> 
t'J (RAM) 4 3 LTT K UXil*dJ:^-r 

Kl/:^/?'> >^ 4 B t\Zj^Pitl^^ Vtr>X. 
RAM4 artJcti. CCD 2 Z oefrSO;k¥i^^ 

^;5<E«*nS. RAM4 3 rt©&JB-r-^{i> 

XA-BUSi-T^-^/N'XD-BUSilC.fc-aT 

XA - B U S i x-r^^'N-XD - B U S X 5^ 

-v^S T^r^Jj^-r -S/ra^OX-r- 3 > h o - -5 

I FX, r F Yo&«iit»]ffi*A;^Lrx7^-5; 
s t©ffiftt-^ 5 4 ^tejai-r-s. 

40. m6SI^#fia«=:LTittB^t-«o 



?SBfl¥4-G5B03 (5) 

^fel^ica^ Si/ 9 y h&«S A©4''C»C Cd<U^ 

;UR ^ ^< ^ - >^1« P A © 4>4l> <fc -Sc-r -5 
C CTitfT-r-5 4''6«l«'> i/NX-r->?S TO^ 

4&->3 h«|«S A letter .ysv . ^ 
-<fflO^? ^^NV-^'MD I , MD2, MD3, M 
D 4;&.<JgJ«$nTC^^. :*:|li£W-Ct4. 
^MD 1 4 • T ^ ^X-^^iD^ x-'^ 

4>0(!:t-5« S^-^MDnti. ^612 (A) (c 
^•Ti-plCs 4 :*:©/<-^- B P M 1 . BPM 
2. B PM 3, B PM 4 *<J^-PBlPS-C5pfTtCite/, 
/^v^Uf^-?--.^ i-rSo tti. ^60 (B),IC^ 

MD n0 4«4:*C -f<-^-^BPM2iBP 



M 3 itoPaiic^aE-r-s. 

TL. TROEH«-7fL. f&«lv-i^TL. TR 

oOmS^-^'TL. TR©Pb^Jc^-vJ^MD n 
^m^j^,VJ:6 icx-r- i> S T {5 d *!> "T -5 o 

3B 7ia (A) (4m«^-^ T L. T R IC!^ x 
•9'-^MDn*tt*ii^/;|«^^.^L. -^x/N^ 
-i'MD n04»i:^C i <l:m«^- T L , TRO 

4>£-c t <i:*<t>r*-jw-rnTt^*o co-rtift^ 

- 5 0 * 7 0 <B) ir^^ J: -5 IC. C C 

D2 2<D;fcsp3feg«S LJcri^oT^^t,*!^ t-'r;^ 

CB) tf. f&«-7-^T L. TRt4^n€^n»tti 



1 :*:icot^T 1 oOf h A&jl5B L 1 . BL2. 
BRl. BR2*cnf$o t.tzfJ j,^^^- PUU n 
<0 4 *©/<-v-^r BPM1-BPM4 OSi V 
v^ttST?. it 8 h A&i^WL I . WR I , 

WL2. WR2, WL3; WR3. WL4. WR 

4d<f^t»n-5o 

* »K h AafeJ^i ^ •> x/N^ — ^MD n cDS^-t -y 

•> * ^ > « ffi r R *f L ^ Tfc J c r> T a fa $ 
n6/ra6ic. C C D 2 ^ ±t:tiBgei5i ur»ft* 

fiSB^^^<^ig5U:^X 1 2S?OMaS[ (N. A. ) 

-k*? ^;^§ni:^«T'iigL$nT. C C D 2 2 -^o 

fiSi. »7BI_(B) om^&pti. ^7E (A) 
lc^^J:9lc:. NslcOjfelEil.S Ltc?&oTf#^»tl 



(t ^ B «r M it fS) o H 5g ?i) T fla » L ^ 
AM4 3*^^,N:*:^0&}^r-^^*S^*£iiL.■^^ 

D -t? ^ if - 5 0 rtClftS^F nTl»> ^ t>0 i -r So 

So 

(|/ m) 

(Dm«l-^-^'TL. TR<0^4r(0;*:ttK t 

(Dlt^^-^'TL, T K u;^MA C C 

CD h (Sitfi) SCHL. HR 

(DJi^S-^- ^ T L, T Roseau® h 
«feP t 



C X X y 1 0 0 3 

ip: iSE it^ -r ~ iJ' 3& - 1» ff :g ® ^ » ^ « ^ S it fS] t c 

^f^So f^^,nfc¥i^«fclt^x-^'t4R AM 4 3rt 
C^-r -7^ 10 2) 

L.-'j^y-r^^ zoT.i^.-'jy tritW-^'&L^'f 

-So 

mSEI (A) \±. RAM4 ZP^iDW-^l&l&y'- 
9 (O — m^mLfzhoy-^. HSttliRAM4 30T 

ic^tLT^sa (B) CDck-9 ^i&M^ -f /l/^-F 
Na^A^^:^S, c:ntc<k oT^i^&J^-r- ^<^'«- 
#:^E■r s ifis^ 2S5!t^;&<l^* * n/r x a - v ^ fifc 



?IRn¥4-65803 (6) 
cn'i^o/*^ y -^'^ 'J^^ > L, H 
R. Pt, Pm©«i*fwOl^rt4m7ia (A) 4- 

r 

<h€:HUSI«i: LTt^Sc ^ T p T ^ > 

t c S I ^ T X T- - S T «r ffi S ^ «> L r m « - 
^TL, TR t'i? ^MD n t^-^ftdi-f 5 

^ro-zN'/UT-?^ > > (± 1 

Xti-^ x/nW(0($^5>^^^A.^'T ^ V 

^ 7 tf-4>4:^<4£C ^ <h C t O^T*So 

:/a-fe-y1^-5 Ot4CCD2 2 T»«3f 
nfc^i£aiN;t:3^0gtf^7^-:$^*<R AM4 3 IcUl 



W^'r-^R (n) ;&<?^'^>nSo C ©i&ft^f=- R 
(n) (>RAM4 3l^*C-^fi^lcS2tl^?nSo 
C X r- r 1 0 4 ) 

■rSo CO?a^t4m90 (C) tCTj^ Lfci: -3 

g ;5< — ^<3D|^{S7 ^ - F N b tC^i^zSH^-r- 

9 El (A) cfc -9 ^.i h ^&JB14 3^ 9 El (D) O 
C» So 

e^oT. ai^fikS^?f7 C iici -^T. X^- 

^T^SCiJCfiSo fSi. iE9EI (D) JC*>V^T 
TK UX7f5>f>hPXDtP XUOWT-afe^a^igiJK 



-18- 



Cx-T^y :/ 10 63 
P (n) 4'®±T<oe-^,«S<l:»K h A^. RCf-t" 

/X;KhA, If-^ D u p.. D u b t)»aS$n?^«o 
Cxr- 1 0 8) 

A, tf-^^Dup. D u b ti/h^ UJtEJCta*)}#T 

2.-s^>r«j^7=-^R Cn) ±•c^-D©^: hi. 
^sj:k t = 2) o' etfeoT. i&mmp t i^-pti. « 

^i-tSfcJ^f^-^^ P (n) ±-C 2 tf- ^^j^l t 2 -P 



J^CBRl, BR2) ±<DSx D -rc*>iC»fiiati, 

>XD-rR D(3J. RD(4)©2oi, T v 
XD-rRU(3)> R U(4)C[) 2 OT* -So 
I^^(C. 4 B PM I — B PM 2 

— :/o*iil»ttSt4s ^^-^ >XD-':/WD(n-«WD 
(8)i T y rx D - :rwU(lJ— WU(8)-C* «o 

VXD -:/^r y >^XD-:/Jt 
fl^^ers^fl&i LT, 5IRSictixA-i;>^r'S[jg 

c^T3>h5xhV^7h ^-Sai). -eo y ^ y h 
ffl tc 1. ^ T X A - y r * © ^ X D - y<a 

mi 1 Bl (A) I OBI (A) 4'©^'hAj$ 
J^WL 1 ©^«:a::^LT^L. 311 IB] (B) (4 
»1 IB (A) oa3^&?^©;^«-fi£^LT^L/:: 

*^»^.&Jl^-r~ 5^430.+: h A&aWD (1) 
<wJit;£;L/::»5}U'<;l/ (avh^xhfiS) CWD 



Pmrt1f(4XA-i;>^ft07*-i^R (n) ±T 
8o C2 Km) h Azg^}l^*<f#^,n4 C <td<^ 
;6^-dTI^So (ffeoTMSfi 2 P mrtTI4»5>z4}B 
■r-tJ'P (nj ±T-8 ocDtr-^i^d: 8 -^O*-*-: h 

mi omii^om=F^s.L. mi om (a) it 

y^i.-i^>^rt&B'f-^^m,L. mi om cb) 

X A- V^tlitJ^'r- :^07 K L^X^-r > h 
*CJt^.LT. XA-i^V^^fifeJ^T^-^rtfjo^^o 

- r <o ^iC^tts**^* <s» n -5., 

&flfl©l&«l^-^ T LlC«i&LfcXA-5^>^^ 
zSJ^CBLl. B L 2 > ±©Sxn-r4>n:>&K 

{4. ^'i? >X □ -:/R D(J)x R 0(2)© 2 o t . r 

':fXD-":/R.U{i). R Uf2)o 2 oTi-So t/t 



( I ) iOifeJtia^^jtii. fflswD (1) icJtJD-r 

.5XA-i;>rafeJEJ4'©U'<-'l'CD S (I) -SrJR 
J&'So .C©>"</l/CDS (1) WfllSCWD ( 
1) -Cz^it /5 r > X o -r4'© U'</UJ; *3 

•hMc vw.( 1:) ^^di-r^o 

CVWdd) = A • CDSd) ♦ B • CWD(l) 

n <c>k*;£;Lfcak^u'<yucwu ci) ©«s*^m 

^^a6. $ «S»tcfil[|gW.U (I) ic^-r-SXA-i; 
> ri^J^ct^© U'^yuc U 5. (1) 

LTi^^icJ: -?T3>b-5Xh{ICVWu 
( 1 ) ^-.^a^^So 

CVWu(l) = A • CUS(l) f B • CWU(U 
Cw"CA. Btt3g«fcT*S*<. y -f X^rKSJiJ-r-S 
ii^lC<4A«l, 8=0. 5 

J6i±©ifrf^^-x ^ .i:'>'7:-^©it#asi8af^ 



i^iz-o^^ra. m \ om (a) ^(o^^ 

;f:h^ttjltiRD CD . e-^ffifliliRU ( 
1 ) TASc 

^CT, {iSRD CD 'e(0^^i&B^<ou-< 

;l/ ( ;K h ) ^: C F D ( 1 ) x (4® R U ( 1 ) T 
(t'-rJ') ^CFU (1) . 

O^K? >7.a — :/0 4>i6f!t'iS© L/-^;!/^: C D R 

UR (1) i-r-st. m«^-^^®^> h 
ficvRd (I) . cvRu (1) ttf-n-en£i 

CVRd(l) = A • CDRCl) + B • CFD(l) 
CVRud) = A • CUR(l) + B • CFU(l) 

2. 

CC = CVWd(l)/CVRd(l)xiOO(XJ 



Zm CA) J: >5^a&JB±«0 I 

h i^fieJfJWL 1 O^C? >X D-r{aiSWD(l)*^ 

S P d <h ^-^^^6. m \ 2m (B) ^Z7f^^r^^ 
CS/jNiSBT<J:fi:^fiiS P d <!: O Pal ^ H^r ^ ^0 it ?P 

Sl=(SPd-BT) X (a/lOO) +BT 
^;ttfT KUX^f.-r > how* 1/10 TMP^L 



55 nH¥ 4-65603 (8) 

GC = CVWu(n/CVRu(l)x lOO(X) 

C X -r v :/ 1 1 0 ] 

^-oS^A^^to-So c®xf-y:/i 1 Ott. 

J: -jJcLT** oy::XA--:; >riS«J±©Sxo 
- © + 'C^tt S © t ^ lit St o fiE ^ S C 

c©X7^ 1 1 0 Triijfeoig 2 la C 
c) -eiftB^ L^i: -5 iw. sxD-:/s*cft3i^ix 

^{cdb^-:.Tti. 5fei::mi 0 El"C*«>/t^i«l^- 
^' © T v ^x a - :/flr|l R U(l)- R U{4). ^'JV 
XO- >^<arSRD(l)'-'RD{4). ':7x^^-7-^^OT 
y D -y<igWU(l)~WU(8>. ^J^-t^^Xn- 



i-zSJBWL 1 (OT y :/xo-:/tcouTt3 * &a 
wu(lJA^^>fl^t^c■^^-f^ iz z'Cit&n^mBTi)< 

S2=(SPu-BT) X (a/100) + BT 

f-LT. r:ox5>f xu'<yus 2 t— ?!c-r5T 

AfeJ^tC-^C^TfiiS^i X7 X L/'</U^jE^J6Ts 
S R U(l)-S R U(4). SRD(1)-S 
RPI4). S WU(I)-S WU(8)x SWD(1)-SWD 

[ X -r V :^ 1 1 2 ] 

y::*!>ic. CCD2 2CD 1 liJR (x A- v ^^itfeJ^ 



-20- 



»:iC«c,k-:>T»UciiUNT^:®l9:-r-6o ^sj. mtSU 
K t = 2) 

2 K t • L t 

UNT= 

Z ' (SRU(n)4SRD(n)} - Z {SRU(n)+SRD(n)} 

> - K I «< 1 ■ t 

£ ' (SRU(Q)fSRD(n)} 

C t = '■ X U N T 

4 K t 

CX-T^ y n I 6 ] 



f?Pffl¥4-B5603 (9) 

-^^(118,120, 12 2 0l^mA^) ICitt 
Cx.-r 118} 

C C "CUf*? X o - -r dS*«w J: -3 T •> X 'vr^. - 

^^o«J^±ortxn-:rffiHtt. SWU(i). sw 
D(2), SWU(3). SWD(4). SWU,(5U SWD(6). 
SWU(7). S WD(8)T*-5, 

<*lltt#l!Ti4Km= 4) tLX. efeS^lciK^i^ 

,K« l-(-l)" 

1 [ ISWU{D)iSWD(nfl)l 1 ' 

2 

C £ = ■ — X UKT 

2 K 

CX7^^:f 1 2 0] 
C C-Ctt^Xa-:/<jfefiJ^tCj; oT x/^-y- 



^'O&^iOHXD-yffliStt, SWD(l). sw 
U{2). SWD(3). SWU(4). S W D (5). S W U(6). 
SWD(7). SWU{8)-e*-5a 

IK. l-(-l)" 

Z [ ISWD(n)+SWU(nU)) ] 

2 

C ^ = — X UKT 

2 Km 

CX.TT ri 2 2 ] 

z"|SWD(n)*SWU(n)l 

C £ = — X UNT 

4 K m . 



iT.T'-v'f 12 4) 

KC t t -2? x^^-T-^'O^^l^ffiaC £ iOS^lit 
a3LTT5-f > :^ h^HA A C/um) ^r^^-T-So 

COT5/< ^ > h^HA Aii. RAM 4 3 fcf 
■r:rft^2SJ^^Kt)ii>y^'B$<0'!7 x^^X■r-•:; S 

^3 ^ T 4/ £ B © ib O -C "C § T - ^ dJ r 5 



-21- 



*tl*ICfiio 1^1 30 (A) fiT^i/SSA 

CCD22T««$n, T^U t"'*-5'-±IC 
IftLtiJ^n/r-y-^'ftii^ I 30 (B) Id^-TJ: 

Ztl[t. mi SB) (A) tc^-Ti-Dlc. ^-^^ 

A £ ©SffiL*^m;tA£l^o 'tOfcJi>C C D 2 2 
t»ai^$ns 1 3 0 (C) © 

tiSiWwS<£ r> ^ t> <0 «c i o 

CCD J: ^ tsj^Biz$:iLx:$:mmm(^^^^^B^ 



?f nn^4-B5eo3 (io) 

D (1) > SWU (2) trt^o-rCtBS WU 
( I ) . S WD ( 2 ) *3^«>> ^ 8 g|<D:^7^ V :r 
I 2 2T^XD-^t^^di?i^ili<<J:. ^ 1 3SO 

C£= fSWD(l) + SWU(2) + SWU(l>fSWD(2) I /4 



/::/<- .=. T Bi] R i: T ife ® r ^ R t ^ 33 1) <^ 
m 1 4 El (A) . ( B) 1 5 S! ( A) . 

(B) [ir;u^e(ct5tti^<-^ro — ^j^^L. 

mi 4E1 (A) . (B) ti^<-^TiRWBMO 
±<D Ui?X hS P RIC/<--TS»JRWB S«:*:i^ 
■CJKI5E^5«^-C*0. 5^1 5EI (A) . (B) 
ti/<--TiRWBM©i35»8<0^-:^X HHP Ric 
2 2f:©/<--TffJRWB S^to^-CJgfiJt-rSiS^ 

/::3ERO-3i^ -:;»c!>^<lta, b ^SIE^IZ 0 . 
Mi^^l^it. mi 6SI»c^t- .fc-^Jc^RWBM 



SnsgJiRWB S rt3£RWBMO tr-y f-tc 

^RWB M tSijRWB S tt<^'L>m^^r'm^i^o 
mi 60Oii^> ^RWBiVI<i:gfjRWB S <t;&<4^ 

*-5(DTs y > LTti- 0. 02 

mi 4 0»::7FL/r^^©'<--7'<5^- ^T^S 

b^^^-r5£RWBM±Oiy i^ClSti. mi 
30 (C) <DzS}J$±lcttJE:$li-'5 <hrtXD-"^fii 
iSSWU (1) . SWD (2) ic^ca, 

—-^^ mi 5 0<O><--TJB^©ii^t4> ffilS 
a. b^i^S^-5iRWBM±OJi-y -l^ffiSiim 
1 30 CO <Di^B±\zniC^^it^t^7.a'-'f 
ffiSSWD (I) . SWU (2) icnc-Bo 



-22- 



« C tt f*? X D - dl J* «r 01 O A- ^ X P - -rift Mi ^ 

o 3&>*a« L AC nif t» c i ic -5 o 

fib?* 8 !ao;^7^ .y y 1 1 8 ) L. ^ 1 

5moy<-siTBjg:'Cit^7,n-zf^thm cms 

EOy^T-yir I 2 0) *«^^ntfJ:t^o 

X o - life tib J c m ❖ t*' -5 ^ -s- e ft * c a ^ 



?ifia ¥4-65603 (11) 

<k^lCl"5o 3 0 (C) OJiot£'>> 

A (SWD(l)fSWU(2)| + B ISWU(1)4SVD(2)1 

C 

2 (A + B) 

0<A<2, 0<B<2, A + B= 2 

(SEM) j^^P. (e#z$iEi»flt 

*<* 0 . x^>±OjgiatC(ia^-5 •> a y h (f- 



COR. S^-^«-CCD2 2-e«»Lfcm-^ 

<D|i. -r^u:*:)^. |g I 312 (C) XTT^Lft^ms 
WD (1) tSWU (I) i<D^. RCfffiSSW 

b (2) tswu (2) to^^^aiSo cnic 

^<±i:XKy^Ztit<t>it-6o ZOi^tt^^^M 



ISWD(l) + SWU(2) I - ISWU(l)fS«fD(2) ) 
2 

h^Ov- j7 t*TTRT5-<^>HfeDAS 1 
— DA S 4 tfttdl-r* i/X-rAJ&ffix.feX-r v/< 
-iCfel^Tti. TT RT5>f y > h^TT^-r / 

^tt i:.r E-r -5 c i HI fti <i: ^ , 

CCTs TT RT5 >r y > h^O 1 oO^^Jt L 
T4#M88 63-2 8. 3129 ^^ffitcM^^n^:: 

m 1 '8 011. 4$MBB 63-283129 ^^ffi 

L:^atT7-Y y > h:35-ic:«-»i8^-rs«i&0-e*5. 



-23- 



LTigB^SrtO 2 *3rlcIfiJtfr»^G r 1 • Gr2 

t*-AL fl. L f 20i)t»«U^.^^^R^-t 
03t»P?JSioraPH(i. t--^L f I , Lf20iS 
V^-5o U^^A'R±OIS^G r I . G r 2 ©ttS® 

t±± 1 i>:lElffr3fe*<^^ t/t^^7tB T L A<^tt*c 
^Gw±lcJ^^Stl«^*<St4^-<^il^3S^A f 



?f.Ba ¥4-65603 (12) 

— Uf-^/l/RCDlS^Grl, Gr2*-«^>li 
^^t'-AL f I . L f 2 tiSfrfS]$tc± 1 J*:©^ 
TfeDLl. D L 2 ^^^^iir^-fc -5 i^L. cn^ 
± I 2J:lHl^7tD L 1 . D L 2 

(±1 8 0" iart) U^^A-ROfft^ 
G r \ . G r 2 to x /^W® G w i: © f -/ ^ 

^Gw<Dfcr-y^*4 MmSK (2 //m^O^-f> 

. T > K;5^'<-:5^) i^-r^t. «;*c{a<SM± 1 8 
^J^^tEt LT± 2 *<f^^n^ i LT. 



^tw, coaoTTRT^-r y > h^-er-isin^ 
x/N"7 5 y > h -fe o -cji^ LT3f- :? 

^1 9BI (A) 14*> x/^W±©^&^^-? Gw 

■rn^^ ^-^fetbTlfe^v-^Gw^t^^mLs U ^ 
i^' ;UROl§^ G r 1 . C r 2 t^DT ^ ^ > ^ ^ 

^zT^<onmmtmmi:iLx. ccD2 2-e 

sp^5£:^isi*l&T^ - ^ G wo e -y ^^rsj t s^^fr 
ic-*--6o cnm:or. c c d 2 2 t>o ff^^f 



9SI (B) iZ7FiTXr>iz^ 

AfeJ^d^^>^':7 >X n S WD (n) <!:r 
V yxD-«:?'{aSS WU (n) <h^^i6. $'?>tC 
StS^M^S*c#?^|*ttfiAU (n) ^»tliLT 

-<y>h^icti. TTR 
h'-A^ffil^/cTTRT^-ryvh^T-*-^ 

^2 OSl (A) ««5 x/>±<0v;Uf*-7-^rMD 



-24- 



2 OBI (B) itTA^^^-irMDe^'i > • 
tf^mz OSI (C) tt-Tyi/f'^^^MDO^'^* 



Cx-r 2 0 4 } 

^xhfflCV^iCV rCDUffiJi-tne:*:* < 

X-r V y 2 0 -O lCiito 
CXt-^-/ 2 0 6 ) . 

(+ 1 ) -rso 

C:^7"y >^ 2 0 8 3 

D (n) ico^.^rf-x-y ^. Ly::*^^9J&^*«»rL> 

f-x y ^36<|j*3 orient *^nif. eJco^-^ >xd 

^rtc** LTl^«©«ta*f -«< Xf-yr2 0 2 
CXx <y y 2 1 0 ) 



?*Ba¥4-G5603 (13) 
y h^X h4£iI^;l/-f->€-(ttoLT. ai2.0Bl.o' 
4^0X7^ 2 0 ^jl^-r ^ J: -5 ic-r So 

Cxt^ V >r2 0 0). 

>^ F NtiSI? 2 OBIOJ: "5 U^mtm I 0 

Cx-r V :/ 2 0 2 ) 

W>ttf»2 2iao<k9ttiftf^;&<ff ^ 

SWD (n) . X(4WD (n) 3&<^*raTl^«© 
X Kffi (IxACA.) C V ^ <t C V r *^>S>-5. CO 



C CT:r.D ^r y > F N Ort:S/><1P 

m2 2EI4=0^^'>>XP-:/tirlRSWD(2)OJ:-3 
ttttffi, EPSffiRS WD(2)OH5Ufe0 3 > X h 
move, CV r<Dmt)<mGC J:r> i^:k^<f£^ 

(c^;t D~3riftdJOfe«!>©x-r v y 1 2 0«- 
C x-r -jr-r 2 12).. 

^ T * S i *il »r L T rt X n - r «l O /r «) © X X 
y::f 1 I 8*1lfff 



-25- 



W;ttf^ ^2 oa (C) Xli (B) Ic^L^J: -5 

ic S Tfi^S * n 5 ^ o - ai 
(S5. 5fe©m2 OS (B) tc^-ri:onc5>r > • 



}inn¥4-G5603 (14) 

l^OT, 5 ^ > • T > K • X^-X® -r A -7^ -f 
Jt^gE^TC^oT. 1 ;$:©/<-^- ^oP5iMox 

^ > h-^^mo^ jL^^t^i^-^- G LT 

n3^'lt]?53-l»ftglcf*5o C C D 2 2 

iE5*<m2 OB) (A> <OJi^iZf£-oX. *^»»C3> 
h5X hd<S< ^ioT< So -eCTft^^-^G 

•e. t--r;i-fl^©&j^^g:^^ 1 9 0 (B) . X 
«IS2 Oia (B) O J: -p ic-r 5 C id^T^ *c 

Vt-^r. m^ti (fig 
^) «-±(/'5fcJ!)lcC C D 2 2t-C<Oj^m^^ (*f 



m\y>X\ 2) OS^ntfe (N. A.)^:Ac§<-rs 

jR; L/>XP L©Mn»Oi|i5^g«x N. A. 

= 0. 2-0. 3SS<w-r5. *>'^flB;6^ 
SSTO^fe^^ (12. .16) t 
1 8 *^t►C C D 2 2 ^X'Ojftmm (2 0) 

oiseffitcf So ctOcfc-^ict-s Hffl&^nt^ 

(tfv^S/im) JcLfc^. •5'- ^JL-y -Affile 

±CtiK^. \Umtlt\t. ^2 30 (A) iZTT-T^ 

jc ^ -I^ (n^y i^) B E I s B E 2 i: h -y 

(f^i y >) T E 1 . T E 2 (D^^t<m 2 3 0 
(B) h AKJ^BWB U BWB2. 

BWTl. BV/T 2 ttlr^X^mLXLtomnL 
■C^So cn«. It-: h Aiy v?B E 1 (BE2) 
t h y:f^y i^TE i (TE2) <!: O H © v 



*<C C D 2 2 ^ -C^-3T< S7&^^>t?*5o 

efer,T, ^2 30 (B) (0 t'f^;!-fi#^r Ub* 

Si. 5^«Lfc;f: hZ^a^J^B WB I <!: BWT 1 t 
*3lffi^J<0^STtS, Z(OJi'bt£\hmtit><^\: 

J^O. 2 0. 3. C C D 2 2 ^ -C®^^^: 3 0 
— 5 0 < S*!)Tt^So ^-^irCCD 

2 20-tr;Hf'<X (-Ir^fcf-/^) (iOi/^®Sil5C 
"CO. 2fim'^0. 3Atm^K'C*S« 

^%B^o3g2 0lli6^J«cJ:SS£!SfllfiSt«- 
^2 40. ^2 5 0^#MLTS$^B^-^j&. -^mM 

0»!-eii^?ftm«i« 1 8 . c c D 2 2 sc; 



-26- 



<i: Y isi V - ^ t * ^ a © ^ ^ ^ * ^ L T «fe tib -r 

Pi><j^6!c$n. ^«1/>X3^2 OOatCf-AX 

CCD22X. 2 2 Y*tt4^«CiTf*«« fc/f 
L2o<DCCD 2 2 X. 2 2 Ytt^^T^L^i: 

$ t.ic^^f9:f&ffifi 1 8tt. m2 Siaic^-r-k^ 
CX:;^|Slffl«c{±. Ili«v-^PTLA. TRA, 
TLB, TRB*^tr«[«VPBxi. ^<0±1^ 

*WU. Y;5F^fflic(4igmic:lt«^-^^l^TL A, 

TRA, TLB. TRB tB^ffl-e-^^ VCMy 
C C D 2 2 Xti. -^i^V P A X t V P B x. R 



3SI5a¥4-G5G03 (15) 
CF^-^' VCMx*;?7'<-r«<i: t 4>JC. Y^^lSj 
fflOltei^^-^TR A, TL A3&<:¥0i&tn£l*J: 
9<i:»«ig£a€-W-r*o CCD 2 2 YJCol^T^ 
l^«T**o ^amffiffi 1 8. 1^ 

«L/>X^2 0 ^T9^*<X. YffllC^ffl^nx 

x>^®*e^^•r'5 ^ ? - i o . 
x:&ioi^tYpErisiffl©T-7'f y > h3fe^^ 

$T. ^2 5 EUc^L/r^af&Sv-^PO-^ 
^rtlHom«^-i5^TL AiTRAU. — W i L 

:*:E « L V A/ V - ^ ^tt^ii J6 S J: 9 icf^ 
A. TL AcDT»c< 5C'x^NEti^-^^/<^~ 



R A <t T R BOPaltc -/^^^/U^-^^^^^^iAC^J: 
•pJcUr. Ji^l^-^^TRA^hTRB^^Cf-r 
^« J& ® <0 «r«LS-r -5 o 

BiTRB*ffl^.vTl>J;i^o 

-^y/D^ztiLX^imm^rJ^TRA. TRB.7? 
l^Sfg^-r-^iaSlgfflR-L. R-RC&JBS 

A'f^^- jcoUTtt. ^2 TEKCg^f J^^J-^l- 
fiOOm^.v-i^ T L B. TRB^fflV^i 
S^-^iaSleSR- L, R-R«:aSL. 



Of&«lT-^TL A. TR AJCfi^f -:»Tt^S':7 i 
- ^ ©iSSjap^ tifi^n $ n 4 J: X ^ 

ttz. giiL/::^-^' Jf54^*c<t o-C(i. Olffl-T 

7 y > h -fe >1^-«r^ '>x/>Oi^o--^</l/T5 
— /ttlCx C08l©x-r y/5-T(i. Ox-'N©;** 

m — 1 0 0 /jtmmS^(0:f 0 T'p-C / > h^^*<?? 



-27- 



T 7 > > hfflO"^- ^^'^'"-^ «:;ri/>±© 

«VPAx (XttVPAy) COffiigK 
VPAxttCCD2 2 XOSR^ffiiO^y-i^S^^)^ 



?frfl¥4-65803 (16) 

> S A L^lCai® f- -y >^^i^C P A*^^. I 

C P A 15 ^ ^ p — /<yl/'r-- ^ WG MO 1 * 

Oi^s ffi«VP Axrt©3feS»0«tll^^*-i^*C 
A) <DJ: '?<£«[}^7^-^':6<> ^ ';±Jc2EtS^n^o 



-114 9 1 4 ^4>^cra.T^$nfc^&*<c^ffl-e 

l£St±©Eail8«^ CPelPBa, b, c. d) IcSt, 

iS-^il. ^2 9SI (A) i^i^Jt't^ 
j^7^_5rc|3{;i^-.^WGM0 3 Ji< [5) B# tC A o T 

oT< S ^2 8a©J:9*c««VP Ax*<^ 
-i^ WG MO 3 *-C**^<- Unt < AC So 
^C-C^ yo-fe-y t^-ti, -^x/^Xx-i^ST 

^x:;&iS3Jc— i/:7 h ^-tir/c^. ccd^ 

oas^i— SPStft-r-S J:-5»Ci/7 h^S. 
'>7 h L^?I«VP A X3&^«5)?^?»n5 fc'x^J-^^ 
03!lDl|s;^i^LfcgE}^tt^ 2 9BI (B) OXo\z^£ 
-So C6m2 9ia-C^«VP AxOX:^lS}OS«l 
lEHtiD B A-C*»3 . C©S$«X7^-v^STO 



SD B A(i^-^ WG AOX;^[SlO*i («5jb + 

Ulticffl DBA03>h7XKlCVb t^it^ 
"T So 

*<«^. ^oyrM)mmi5aDB ATf«i2oOz^ft? 
g55e^03 h ^X use V a. CVb*<gEib-rS 

ec-e2o03>h^XhiSCVa<i:CVb;6< 

9Cx 1 ©a t 2 iggO fx:tm-%i6J^O o -^v*^ 

O t- 7^ ft ^ m IS ^ ffl D B A T ,« i ¥ 1^ { b 



-28- 



c o J: 5 V p A X «l§if«<c X ;firisiic 

^-yu (ffflPia. b. c, d) »cS-^V\TfllLtfJ 
1 8><0««VP B X (ai2 5 



G. A^iCTifvrA'T^-r^ > h^nSi/ a y 
hS l-S 8©;5^*^LA:4>Ot?AS. fit*, E. 
G. A:&^li|frtl<t LT^^ jt/v©X, Y, 0:^^ 

'ikiZ •> a -y h S I S 8 >7'yU7 ^ ^ y > h 

httig^E. G. A© — >:;^4i|rastt>i&C'J: 
il^OE. G. ATtt. y^avhSl-^SS OW 

»ILT».^^*<. 2 > a ^ h 

t S 502o-p*5. 



?$ra^4-65B03 (17) 
m rtlc:ra-^<A^v-^WGM*EH;LTex 

;e Lrmmy-^r l a 

iTR A4:©»t*ii6-. SKlW4,r-^WGMO 2 
*i (>:<^<A/^-^) *f&«f^"^^TRAiT 
R B Cfti^iitrc & J: oTfillECT 5 /< / >> 

gfl&L/::7 T-r >'ir D-/<;i/^r >1^-«• 
- ^ 4> <!: 5 X T- - S T Offi«fia*St 

-i' y > h-t >1^-^E. G. A 

E^. C. A.ICot.^Ttt. »L < tt4^MB8 6 I - 
4 4 4 2 9 Xli. .^MfB 6 2 - ^ ^4 5 1 



•e L T 2 o © •> 3 h «co I* T 1^ > T*/!/ 7 5 >r 

-rS. * LTCOaiEJI.A ^A<. E. G. A^j^ 
- «r A <9 It i£ IS] ic » /hip $ -a- 5 , 

y>hLTE. G. ApjRIflcAS. 

/^■7-^^©i|'^*c £ io-rnjiA X. Ay «-3i^* 

ffl^T^^ttlFX. I F Y*^t,K^I^oTiatl-r 



V 1^ - t> it' t» n ^ b" ;r © ^ ^ 3fe « m ^ o & 



?SRfl¥4-B5G03 (18) 
{iS t 5^ 't? > 7. D - y&S <i: ^rffi'.^^^ *t a i 9 c 

n^^^f-^y i^'r^Zti)<X'^^(0-C. ^^^^ 

*fc:$:^fl^Cii£^l56^*<iii*^nTl>^ S OR 

<!: J: t^o 

m (A) , (B) . (C) tt:*:^B^oj[^S«rlft0-^ 



EltiC C D /7 y ^Od^^S^oWfiJc^'^'ry a 
•yi:'ia. m40ti':?x ^^±<D > 3 -y h BS^iJ i ^ - 

Ea^-^-r^ffiEi. 3P6ia ca) . cb) (iox 

(A) . (B) ttrnttS^-^i-^ x'^^--^' 

^■r7D-^i'~h0. mSElCA). (B). 
(C) . (D) . ^ 1 0 la (A) . (B) . 35 1 
lEl(A). (B) . m 1 2 H (A) > (B) 

o«^€:^-r&jf^iia. s^i 3ia (a) . cb) . 

(c) \timvf^fi^-i^(r>m^&t^<^mmi&.^t 
^fr-'tm. :m 1 4 El. ^ I 5 m\t^f\^'ix^<-^ 



SI. 8EHiTTRT70>h-lr>-9--i^- 
^i^lftH«-r 'SO. 9E1 (A) . (B) (i^^ 
7 =7 ^ i y h:^^JC<^ffl^Fn^>fS^^-^'®BT® 
«ti£i -eoff ^Z^Jf^i^^-rSI. ^2 OSI (A) , 

(B) . (C) tt-en^-'ti^? x/^v-^^jB4*t<o^ 

2 2 SIlim 2 1 EtOXgiCfctt 'Sm^Zfi^J^®:^^ 
-^l^^-^i^Jt^EI. ^2 3ia (A) . (B) lii 

fi^&JJ^i^^-THs ^2 4 El «i 15 1 BJC^Lfc 
2 6 0.^27 Elti'tn-^^'n^ 2 5 S! t*' <75 

- <D^<»^:3^<!:m^iarao:a"^<t ^^-rsi. m2 

8EIiiC7x/N±0^^a-/<;i/r7^-?'Vh-7-^^ 
^^•r^ffiEI. ®2 9E! (A) . (B) (45S2 8 



-30- 



t /t'^ x^N*lt«Lfci sot' -r^^^ffi 

K. MDI, MD2. MD3.. Moi, MDri, W 
M, GW, WGM-'Jr x/^r-^r , TL. TR-m 

X. 1 8"-^!a:l&««. 2 2" C CD> 2 4-12: 

3-;«-t>; (RAM) 



?f fiS¥4-65G03 (19) 

DA5f P^^^ /AA6^ 



DAS 3 




(A) 



(B) 



(.0) 



El '^'^ I 



PR 




ej"f »- -»*{--♦- 



-^-+'{--''--^72 



Z2 



J FX. I FY 



40 
i 



H 



42 



ADC 



44 



43 



RAM 



Ad 



46 



rA-BUS 




tS 2 



-31- 



-65603 (20) 





-32— 



3*filI¥4-B5603 (21) 




oo 




4-65603 (22) 





n m 

^11 m 



-34 — 



fill ¥-1-65603 (23) 





«R8¥4-B5G03 (24) 





?f Iin¥4-B5B03 (25) 




-37- 



?$fiil¥ -1-85603 (26) 



I 



□ □ 

□ □ 

□ □ 

□ a 

□ □ 

□ □ 



-Z 



VPAx, 



J U -fcs^-rOs--s--B.-50?-?'— -O- 

VPAz, i W&t/ 




CPA 



y 



m 23 



DBA 



(A) 




-38- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

^ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□^GRAY SCALE DOCUMENTS 

13 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




OTHER: 



